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2 (A) **(^ 

1. .OUTER SHELL LAYER OF CARBODHMIDE RESIN (B) 

2. .CORE PARTICLE FROM MATRIX PARTICLE (A) 

(57) Abstract: A composite particle that can be easily converted to cured particle or half cured particle by the use of carbodiimide 
resin without changing of the configuration of matrix particle of, for example, a thermoplastic resin, excelling in mechanical and 
functional characteristics by virtue of the reaction capability inherently possessed by a carbodiimide group. In particular, a composite 
particle comprising matrix particle (A) having a functional group capable of reacting with a carbodiimide group and carbodiimide 
rcsin (B), charactenzed in that the functional group of the matrix particle (A) couples with the carbodiimide group of the carbodiimide 
resin (B) and that the composite particle is provided with an outer shell layer of carbodiimide resin (B) having an average thickness 
diameter (L), defined by the following formula [1], ranging firom 0.01 to 20 ^ m: L = (Lj - Li)/2 [1] wherein Li represents the 
average diameter of matrix particle, and represents the average diameter of composite particle. 
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(NBDI) . 4, 4' -i^^X;?' D^d{^iX/Up« ^ i^i^-r y->T^— h ( 
HMD I ) X 7^ h7^f^/W^i^y V:/v?>l' y->T^>— h (TMXDI) 

, yTjNn y VT^— h (ipdi) . 2, 4, 6-hy-fy:/ 



wo 2004/014988 



PCT/JP2003/010061 



23 




nt:VU7cc;^/l.t?-f yi^T^-h (TIDI) , 4, 4' -i^^^'a^cn/W 

^ y-yr:^— h (mdi) , v ]) x-yj-^ y i^r ^-^^ v (td 
I) X tK^ ^ y Wv?^ yi/T^- b (HTDi) ^d^b^f^nsi® 

^=^;x 3 — ^ '^^/i^— 1 — ai^^yv— 2 — y;i-;^:7;4-ix:/— 1 -;^drv 
1, 3 -i^^^^/i^- 2 -:7;^;^ v:/- 1 -;^-dE^i^ 1— :7:ii 



wo 2004/014988 
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24 



a^df f-:/, 2 2, 2 -v'pt ^/k:^^5^ 
2, ^-f^^^^ Ti.-:^^^^^ ^yi>r-i7^:y^ 2 

, 2, 3 - b y ^ ^/k^;xj5? fti^^^ J-riy^ i/^n^^-^:/^ p< 
^yUv-^ n^^-^ p« ^/Wi^^ ta-^drf->^^ 3if=-/wVtJ' n^dpf-^^^ 
p-p^i^iJ':/^ •^^'-e^:^^ h/krc^'^ df^v'Vi^^ ^^/u^>'-^>'^<o^| 

if^fi^o yiyT^^— vmRXJ^:)U^i':^i^4 K vmii^xw^-^ 

^ 2a^Ji^Jl^#^UT^>^v^„ 



wo 2004/014988 



PCT/JP2003/010061 



25 



iiV^ '2.—:^^jV—\—'f^ y{ )/^:y'f-jVT fV^—jV^ ter t 

y'^y—ju, 2-^^^ y z-^-:f^y—)V^ 2-^^^y^jv 

y — /V^(7)T/^=i— yi^^ ; p< ^/u-fe- n yyv^\ xn. y )V:f ^ ^y 

^yV-a: — -ryl^^t^oi — -r/l^T/V-a— yV^^tj^ffi "Il^-efeS, ^ b 
^a-e^fflUTt>g:V^b. 2®«i^±^#^ bXt ^V^„ ^b. m^(D 

(i) R^-SOg-R^-OH (2) 



wo 2004/014988 
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26 




(i i) (R^) 2-NR' -R^-OH (3) 

~ 1 0 OTy'l^'^ l^:/SXf*:^=3rv'T/l^^ l^-^^S^Ir^ R' (i, E^jbj^JS 

/i^. 2 - v'^^/U'T 5 y ^i57 y — 71^, 3 - f^/uT ^ y - 

1 — /k, 3 - v^ai^yPT ^ y - 1 -:7'ny'?y — /V, 3— v^cn 
'^^/^r — 2— :7'n/NV — 5 — i^'a^^/l^T ^y— 2--7^ny^y — 
2- (v»-n-:/^/UT5y) :3i>5'y — /P^;OS^lf 2--«^ 
y ^/V'T ^ y en y — bV^o 

(i i i) (R') 2-NR' -R^-NHg (4) 

(^^•s R':R.t;«R^^tj«R' ji. Jbia^t;^^ (3) hnm(n>^^7T^^ 

-n -:/a If/UT ^ 3 -i^j^^^WT 5: y - n -:7"n tVi^T ^ 2 



wo 2004/014988 



• 
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27 




( i v) 



(O-CHR^-CHg) 



OH 



(5) 



wo 2004/014988 ^ PCT/JP2003/010061 

28 ^ 

(4) ^fc. ±BB (3) t-y- vm^^m^^t>'\txmmRx/mi=-^ 

(6) ±flB (5) t i^"- Ffe^^|aiZ^'g'^-li:T«tfliM:S.TJ«3K[^^^ 

(8) itm^?i^^/jj ^d^e>#e>^fc^?i^p"p 

. M^iznTiam (-OH) :fyjU7^^-:y/u (-cooH) S^ T 5: 



wo 2004/014988 



m 




PCT/JP2003/010061 



29 



y (-NH2) ^:t-/i^m (-SH) ^(Dm\^:^mm^WotL^^iF- 

0 0 0-3, 000, 0 0 om.mx-h\) . m^m.i^x-hthi-£3 
000-500, 00 oumxh^o {i-b. m^h^mmxhm-t^^m. 

^^f3:i>(D^m7^'t^ (i) o — p< ^/i^:?^^ v:/^ m- 

ju:^'f-u:^^ 2^ 4 - v^;?{ ^/u;^^!/:/, p - n -::^^>'w;^^ v:.'^ p 
— t e r t — p — n — ^^arv'/w;^^ i^^^^ p — n— 

w:/, p — n-y p - n — -r t^/i^:^^ w:^^ 

p — n — K'T^V/i^;^^ u:^^ p — ;^ h^iy:^f-^>^^ p — 

s^ (i i) y /v-^y ^/i^, T y /I'^^^/W', T 1^ V ^i^mn--:/ 

y /l^^ 2 -^^/l^^^i^/L'^ TiJ' y /V^n — ^/W^ T^y 

v/u, T iJ', y /p^^ y >'w. T ^ y t^t y t ^ y 



wo 2004/014988 



m 



PCT/JP2003/010061 



30 




X ^ y /u^^ ^^/w^ ;^ ^ ^ V Ji^^^f-^i^^ ?i ^ ^ V /i^Mn 

s ^ ^ V y:f^Ji^^ p{ ^ y /w^-7"n fcVi^, ?^ 1^ i!7 /um^^ 

^ :^ y /i^m K-r'i^/i's y< ^ ^ V ^7 y /u^ ^ y z^^;?^ xT y 
jV(Ot.W^ (,;^^) ]) /l-m^:^'r/um. (i i i) g^^lf^/l^, 

X (iv) T^ynr^MJ/u^ p?i5r^ya=hy if(?) i;^ ^) T ^ 
y (v) fc";:^/^^^ — 7^/^^ If z^/Urc^/l^cc — t^/W^ 

If rr/>xf ^<7) — ^^^^^ (vi) ^f^zV-;;? 

<D lf=/U"ir h (v i i) N— lf:=i/Hf u— /U^ N — If =/^:«7 /U/^ 

/i-x N- If =71^-1' K—7Ws N- tfc=:7Hf n y Ki^Tte if<DN- If = 
Mt^^. (v i i i) ^o'fblf^/K ^oYbt';:! y 

0 31^/1^^ TtJ' y /V'^-T" b 7 :7/v;^n:?'t3 tf U'/ufi if(Dy y^r nv^iv 

^Arf^-t ^ r y yi^^, p< ^ iJ' y /u^x ^ n h = 



wo 2004/014988 
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, Ti^y fW'^'i/ y 3— /u^y T ^ y b ^<7);K y T/W^ 

) Ti^ y ^ H\ v'Tir h ^) TiJ^ y ^'WT 5: K. N, N-i^^ 



wo 2004/014988 




PCT/JP2003/010061 



32 



F\ N, N — v^>< ^/W— p — ;:^^I^^^x^/U7Jn:/T ^ N, N — v^^^ 

yP"-b, N, N--i^^^y^T ^ y IT'P f/V T^y V— b, N 

- [2- {:^^) ]) t:°^yv^^^, N- [2- 

(^iJ') y n-r/W^a-'^S-^/^^V':/] tfnyt^^', n- [2- (^^ 

) T ^ ]) ^ ^/^'7J^y:/, 4— (N, N — i^^^f^/UT 

4- (n, N-i^^^^/i^r ^ y ) 4-if= 

4 -i;^j^5=-/^T ^ / /i^^i— 7^/^:13 J:tJ«6 - v^7( 

•T^^-- 1 /I's 4 -^^-x^^- 1 /V, TiJ^y/i^ 
^2 -y /k;^:7° h (y^J^) Ti^ y /u^ 2 -7^71^;*:/ h - 1 

/U/i^^v-^^/k^ N— ( 2 — y /U;^?:/ T^y^VT^K^ N — 
(2 h - 1 -;^7/k#d{-v^^^/u) Ti^y/i^T^Ks N- (2 
h^^/p) :^ ^ ^ ;vt % \^ ^ N- (4 >'i^;&:r h :7:nri 
/i^) T y y^T 5: K> N- (^1 - :^ jvio-:f y-y-yj-jv) T^3}^T%^ 



wo 2004/014988 



# 



PCT/JP2003/010061 



33 



^ y V- 7^ vi/^y 3— ^ij^ y I/— i, 3 

T^yi-— h y p« ^n— /u:7'nxN°:/ h y ^ ^ y 1, 4- 



wo 2004/014988 PCT/JP2003/010061 

* # 

34 ^ 

MJ y ^^-^o^y ;^ y b 7T:J' y ^^^j^ 

^y y /^v^t? y ^^^^^ y y y—;v=r 

yv^hs i/y -fen— /l^T^ ndrv'i;?^ y N-v?lfr^ 



wo 2004/014988 
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35 



=1-/1^, 1 — <:^^y—/u^ 2-^>'i^y^/u^ 3 -^^^^ y —/i^. 2 
^/i^— 1 / — y^:/^/uT/^=i— /V, ter t-^v 

— /U, 2 y — z -^-^f^ / —?v^ 2—^^^y—;V^ 2- 

-y 2, 2 - -J :^ "f- )V':r ^ :y ^ 2, 3 - v'y ^/I'y^^^' ^ 

, n-ir^^l^^ >f y;^-^ ^5? 2, 2, 3-byp«^7^-^ 

i^^i^^ f-^o^^s y-f-^^^ vi^:^^ ^ f^/t'v'^ n^^'tJ' y 
^/I'v'^ p— i;?^/':^^ n 

^dri//^. b/Uj^^-^ =3{^v^W>, ^f^/l'^^'if :/^<^J3iJl^i^ 



wo 2004/014988 




PCT/JP2003/010061 



36 



# 



) T ^ y /l^m. ip^^) )) ;VT 5: y T y n n b y 

, tK^^^/v (p< i?) Ti^ y V— 4<y (p< ^) y h 

^o:^y (^^) y /w^^^fls ; ;Ky ^^ynf:=i/^ji-x/^> y 

;^7^/J^^^v'^ ^/Hryun— ^^<;?-fe/i^n— ;^f|#^$: ; 4< y tf^yi^ 

tjv^^jv^ a^)} \fzz.jv':f^y^jiv^ ^Ky ifc^/UTiN/^-r— /k JiKyi^^ 



wo 2004/014988 ^ PCT/JP2003/010061 

37 ^ 



4. ^-g-J^^cDf^M^^ 

APU. ;^J^i&^ SJ;&^ii:TJ&-?^co?^ifcSri£?^$-^5 r i:;^^ <•©5^^^i:^'a' 



wo 2004/014988 ^ ^ PCT/JP2003/010061 

38 

h^mm (B) t^. mm(D$^mmx-h^tm^(Dmmttf:^7i^jn^mm 

t-r^f^KoiLut. 3\%m\*^xm^(Dmm.^ (a) <Ds.mmtmi^(D 
vmm (B) (D;i7/v#i;^^ 5: h^m t (DRj^^i:! X ^ -mm^ ( 
A) (D^mK:iJ/i-:^i^^ ^ v^mm (B) ib^hfi:^^mmi>^nm.'=?- (a) 

-/i^^m^kE^ih^, mm%mim±m. m-^mim±m. r^^- 

(A) (Distil, ^/^Tt^^v^-f ^ K«J3g/5^?5J^^Si?^^jg^?i^^$ 

Wa{i> ;«7/i/4?v''i' 5: K^»T'5 0 — 1 0 0 oxhXi . m-^ \^<\-ts o 



wo 2004/014988 PCT/JP2003/010061 

39 ^ 

~8 0 0, MiC^* b< 1 0 0 ~ 5 0 0 > <bSfi2 0 0~4 O 0-efc 

•5 o 

ma^^MX-S 0~2 0 O 0 ^?i;fci-t>(D;6S^< , 0* U< t*^*-e5 0 

~i 0 0 0^ u< {i^*-e5 o~9 0 0^ a^f*i 0 0~5 0 

2 0 0 0^-efe5 i:. ;57/w;3?v'-r ^ vmt<D^^&f>^ 

Ti^mm. r^ym. 'f-:t-/i^m^m\^x\^^m'f-7!)^:^/^^i^'< ^ k 
mtm^^^^}t>\^x^km^i:i^^mtmhth^(Dxtif^ bv^o Md^mi^i^ 

1) ^ vmt7^mmxhn\-£. ^iyt^i^rm^ 



N— C=N 

I 

H O 



wo 2004/014988 ,Jjj^ PCT/JP2003/0 10061 

40 



-N— C==N- 
I I 

H N— H 



-N— C=N- 



O 

4) ^ h^mt^:^—/^mx*hfit£^ '^:t^UTf^^ 



N— C=N 

I I 

H S 



wo 2004/014988 
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41 



• 



T-fcSd^ m^Mt^ i^^Vt) T*feo-rt> J;v^„ 

•Mfc. -mm^ iA) m.'^^:^^0 . 0 1~10, O O O n mcomi'T- 
:as^<. 0*L<flO. 0 1 — 1, 0 0 0 M 3EJj:0^ L< Jio. l 

~5 0 0iums M^nO. 5 ~ 3 0 0 M m(D^^y^|5g:V^„ 

»-eO. 3~8. L<fi^»T^O. 5~530S^V^o 

«:*fi[-i^ (A) <^SiJ;:Si:;*/i-:!i?v^-r 5 h^mm (B) 0;&/U2j?v^>r 5: K 

^ ^m^<Dmm^i^&:^^ti^f)^. 10 — 20 ot)oi5is:a5^< , 0* u 

< 1 5-1 5 0°C. Mi^lie^* U< (i2 0 - 1 3 0°C. 3 0-1 

1 o'Co^ffl^os^v^o 



wo 2004/014988 
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':f^/UT/U=i^/U^ t e r t — y^/UTJU^i—jU^ 1 — y ^/U^ 

2.-:^^;V-\-zf^ J^}V^ 
y( y^;X^y^Tyk=i— /V, t e r t -^ly'^jVT 1 — 

2 — ;>{ ^/U— 1 — y — /U^ 4 — y ^/U-- 2 -^^'^ / — 

— ^^iJ^y— /V-^ 2 -;^;J^ ^5? y — 2 -a^^jU- 1 -^^^ y 

ny/i^:7'^ y/uzf. ^ y-zfuy^jv^xxy ;vzr ^ -f^/i^^uy 

J^m-^T-^V^y^ y^fVy( yzf'^^v^y^y^ 

u^^-^ y :^^(0^ Y-ym @^^:y^yv^ •ynM':^:^^:^ 

^jv^ ±x2 y /U':fT'^T— h^<D::^y.'r/i^m ; ^i^^ 2-y^/uzf 
n — ^^f-:/^ v-^ P^^ei?-:/^ 2 -y ^/u^>'^ V, 2, 2 — 



wo 2004/014988 



m 
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43 



^y:i-^^i^, 2, 2, 3 - VV /-T^^^ 

MF) ^ "rhv^ciYu-^^ly (THF) , p« ^/vai^/i^^ h ^ (ME K 
) . ^ ^/I'l' y :/^/l->{r h >- (MIBK) , T-fehV, N-^ ^71^-2 
-fay F>- (NMP) , -T^h^i^^p no:^ u-^/^ ^* 

^l-a-^x TKi: v'y ^/I'TiN/VJ^T ^ K (DMF) , -t" h 7 t Fn ^ ( 
THF) , T-feh^-, N-y ^yk- 2 - y K^' (NMP) ^O^IItK 

h\t^-m.x-m.m uT%^v^b. 2®s^jji±:^#fffi uT^>^v^o 



wo 2004/014988 PCT/JP2003/010061 

44 ^ 

3 0aft%T'fc5o 

^isms = 1 0 0 X (^mm-mm:) x-^mm 

, 0. 0 1 ~ 2 O M inle:i-S(D:6S^ < , ^f*b<(*0. 0 2~10Mm 

^fc. ^ K^taoS^s ^;tip». RfiL-M. 



wo 2004/014988 



m 



PCT/JP2003/010061 



45 



cv (%) = mmumx^^m^m xioo 

"CSbfc:^'^', -SrJ^-^^ (A) (DCVm [MCV] t:fy/l^:^i^4 ^ KItJJg 

<DjiT'fc^^^ji-T?afeti.^1S'a'5B:^<7)c vji: [ccv] 0.5 

^ [CCV] / [MCV] ^1. 4 T*fel!). 0*b<fi 0. 6^ [ 
CCV] / [MCV] ^1. 3 T'fci9. IEl-^f^b<fi 0. 7^ [ 
CCV] / [MCV] ^1. 2 -efct). ;^S:f* 0. 8^ [CCV] 

/ [MCV] ^1. 1 xfeoT. :zthh(D^m^mfc-tm^^s^^ t 



R ^- Y- 



(R2-N=C=N) „-R2-y-R3 



(1) 



wo 2004/014988 



m 



PCT/JP2003/010061 



46 



1 ^ ^ 1. 2 

% fc jytJgs:^ -t? 5 o 

^mmmi^^\^^xit. ^^m.'^mwm s-2150 u 
^sBMtw-t^) iiz.xm^nmtsti^m (5o~io, 000 -i^) t*^ 

■Mfz. ^l^^mm:^mi-i. s BMi^xM'^'^m^jti^^ (5 o~i 0 o 

m:^t£. Tkmms r^ym. f-^-/umm ^ 

^m-r^m.'f-^. '^(Dm.^tn^mMxh^-d^:^/^^-:^^ 5. }^'mm<Dm 
Mx$^?>7kjLnmmmm(D^^Tx. }^mmtm^i.Mm 
tiz^y)^hti, ^(D^mmxit. mtn^t\^x<Dmm 

^(Dtiib^ i^-^m^mm^mtmm^mmir^:Lfhx^. ^ti, 
T'#. ^^—m\^^^^i^ti.xi^(D^mt(Dmm^. wmmi±. mm 



wo 2004/014988 PCT/JP2003/010061 

47 

m^m.'f'(Dmm::^mxi-±. ^itm^. mmm-^. ^mm-a-^ 
h^mm^^m. m^^j^m. Rx^mmm^m\^^x^ 



wo 2004/014988 |^ ^^PCT/JP2003/010061 

48 

4, 4' - v^:7cx = /kp< ^ y v-T^— b (md I ) lOOOg 
i: 7ai:=:7U^ y i^r;^— h 2 3 8 g i:;^?/^}!}?^?^ ^ V^tmm ( 3 - ^ ^ 

Ti^c]) 2. 5 g ^ h/i'aii^ 1 0 1 8 g 4»-e?l'^b> TCc-es^^K 



4, 4' --^-S/i^ n^^v-zl-pt :/v?^ y >>'T^>— h (HMD I ) 1 

2 0 0 g t :^y^3i?i?-r 5: h^ihmme g ^ i 8 o'Cx- 2 i ^^IKJ^^-^-f 
^(^-^1^=6) Sr#fc„ ;ittte: b/i'ai:/:Sr 1 0 2 7 . 3 g *q x. t}? 
f4 2 6 2/NCNt?feofCo 



4, 4' - v'-^^i' ^ y i^'T'^w- |, (HMD I ) 1 

10 0. 4 g ^ i>-:r^/uT ^1^5 1 . 7 g i ;^7/^xi^^i?-r 5: v^tmm 5 . 

^g(*'g-^=2 0) ^#fCo rtvic h/uo^^ 9 7 6 . 1 g <^;!JB^;^7yW7i^^ 
it2 4 4/NCN-e&ofCo 



wo 2004/014988 



49 



PCT/JP2003/010061 



2, 6-Y))\^l^^J^y%yT:^—Y (TDI) 1 0 0 0 g i: m-a-^m 
= 1 2 OjK y ^e-'^-^:^^!^:/^/ p< — 7^/k4 02. 3g^50°C 

1165. 2 g 5°C-C6^FBl^j;5:$ii:, :^ /V^^iig^ jV^V> ^ 

^ y^mmmw. (s^s=i 5) {mmmm^ omft%) «r#fco 

h y p« ^/l^^ar^x y V':/^;?-!' y v'T^— b (TMXDI) 80 0 

g ;^7/k7j<v?-|' 5 YWLfkWk 1 6 g ^ 1 8 0°C-C* 2 0 ^^l^^&^^-f y v- 

= 5) ^#fc„ oV^-e^#btLyci;«7/i-4^'v?-f ^ K 6 7 9 . Sg^tKc^ 
v'>^^y^"i/;^/^7i^^^^•:^ h y>>i^l77. Ig^SrlO 0t:T'2 4^^^ 
/^^^•^fco ;itt}c^^7K 5 7 1 . 3 g j3:Ati.JI1ii#,]gPJ<55;^7/^/i^^ 

5 K^ta^^ mm^^Q om4%) ^#fc„ ■^ofvif.^j^ % k^s 

fiS 1 4/NCN-trfcofc„ 

m--r b ^ ^ ^/l-^v' y L-:^$;?-r y i^T^— h (TMXDI) 80 0 
jva^^J^-i % hMbMIK 16g^l80°CT'26 ^Wim.)^^^ $ iSr-T y 



wo 2004/014988 J|t PCT/JP2003/0 10061 

50 ^ 

= 10) ^#fc„ oV^-t?#btbfc;{7/l-;i?i;»-r 5 K 6 6 8 . 9 s tM^m 
m= 1 2 <Z)2K y ;^'3r->'^^l^i^^/ ;^ ^/ko^ — -t^/I, 333. 9g^l4 

n^mm(D^ju-^<i>^ ^ }i^mmmm (mmmme om&%) ^#fc„ 

/^7^?^^>r ^ KSS:fi 3 3 6 /N C N "Cfe o fco 



2, 6 - h y V-^/v?^ y iXT^>- h (TDI) 8 0 0 s tA^mxxi== 
8 (D:^ V p« ^/Uzc — 7^/W4 41. 4gi:50'C-ei 

^mwm^Jt^^-^f:!^, ^ Vitmms s^:b\i^8 s^cx-e^ 

ti^i^mmyk 7 0 9. 6 g ^^.er izAti^. wkM^mmco ^ ju^i;^^ ^ k# 

NCN-T?feofc„ 



4, 4' -i^^i^i^ n^^^^/i.^ ^ Vt^^f y iyT^— h (HMD I ) 8 

0 0 g t^/u:^z^4 ^ KMb/iiifejSK 4 g ^ i 8 o°ct'4 5 ^rB^Si;£; $ it-T y 

(a['a'^= 1 5) ^#fc, ov^T'#b^^fc;i^7/^2^?v?-r 5 K6 7 4. o g 
tM.^S^m= 1 5 <7)7jf y :^dr-:/aif^ w:/^y ^/Wa^ — -t:-/!^ 2 6 4. 1 

g ^ 1 4 0''CT'6^PHm^& ^ WtK 6 2 5 . 4 g t:: 

xfimM^mm(o:f3/u:^i^4 ^ h^mmmm (mmmme omm%) ^# 



PCT/JP2003/010061 



WO 2004/014988 

W 

51 

fto ;«7/^;^?-:^-< ^ K^ftfi 3 2 8/NCN-efeofc„ 



mi 













mm 


■&R£i5!ll 


MDI 


5 




204 


h;ux> 




HMDI 


6 




262 


h;ux> 


^J5E«1J3 


HMDI 


20 




244 


h;ux> 




TDl 


15 




216 


h;ux:-» 




TMXDI 


5 




314 


tK 




TMXDl 


10 




336 


7X 




TDI 


7 




265 






HMDI 


15 


7K'J:d-*vX5^U>^ 
yy-f=-;ux— T-;u 


328 


7k 



6 0. 0 §p 

p< ^ y /i^^ 4 0. 0 gp 

y ^fV 10 0. 0 

T 2 - 7« n^hy/U(ABNE) 1. ogp 



wo 2004/014988 
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SEM (BSr^i s-2 1 5 0) \cxm^^mm i^tz t ^ ^^j^^^m 
mwmx^mn.'MT:t^ 7uy<:^u^7 o°cx, mi s^mMm^n^^tio 

^ \) fvm:^ ^ fV 5 0. OgP 

T y )vm. 5 0. 0 ^ 

^ /l^ 10 0. OlHS 

ry'if^-i' y::/^n;:z h y /i^ (A I BN) 4, ogp 

:i(Dm.^(Dm.^:s^^ i^mm ^I'iJ^ n 5/.^^ 9 3 2 ohra) ^ 

SEM (HiEM S-2 1 5 0) tCTJi^t^^^m Ufc i: ^ 5> ^J^^^ 



wo 2004/014988 jgife PCT/JP2003/010061 

w ^ 

53 ^ 

2i< JJ tf — /^T/U=i— 7 l^^ PVA-210 U^ifAyitffa) 

:i(D'm^(Dmm^^ i^mm hy yii^ 9 s 2 ohka) ^ 

SEM in^Lm S-2 1 5 0) }^-C?1^4^^M^bfci: ^^U^ 

5°cxm 1 5 mmumi^ bT:^^^>--^i5^^y ji-m^M-ern^w-m^ 

y^^^l^ 4 8. 2§P 

^ ^ ^ y yi.^ 2 0. 6 $P 

^ / — /l^ 17 9. 8 $U 

^i?/— 2 9. 9$P 

tK 5 9 . 8 SB 

TV'lf;^ 2-p<^/V::^^n::r f y (ABNE) 2. 0 

yyv^2- t Kndrv'^^/V= 2 : 8 4 0 ^ y — /i^^^^-^ St> 

So) 
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54 ^ 

(3 : 7) T-3 ~ 5 [HlSS?5fc^-5i§Sr^'9 TlUT^^^^tms 

^m^4:^mtio ^Lcom^^sBM iB^m s-2150) ^x^i^ 
mxhoito t.ft^ n'^^^m^x^fct w-i^n^^a^ 1 . sen 

ox:xm 1 5 mmMm^ vxy<^^u>'-pi ^ ^ v /i-m^m^n^mm^ 

4 8. 2U 

^ iJr ^ y jum. 2 0. 6 

/ — 2 2 0. 8$P 

tK 5 5 . 2 

T)/i^;^>r y:;^^n= h y (A I BN) i. egp 

^ V /^^^^m^mmmm 6 2. 8g|5 

y 2 - 1 kd ^•v^a^^/u= 2 : 8 4 0 y — yi'^^^i^-efe 

So) 

-a-^?^ (3 : 7) T3 ~ 5 Ilim-^?5fclt-^ii^jil«9 igbT*3&^;^m> 



wo 2004/014988 
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5 ^mtCo :L<Dn^^SRM in±m S-2 1 5 0) KXMVz 

^^^^ 48. 2gp 

T ^ y /l^^ 2 0. 6 IfU 

^ ^ ^>'l' 16 2. 0 $P 

5 4. ogp 

^ 5 4 . 0 $P 

T>^lf;^ 2-p<^/U:/^nr:i h y/l^ (ABNE) 3. I§i5 

y/u-^^a-a-ltJIg^?!^ 6 0. o$p 

y 7l'^2 - t Knd5^->/ai5^/U= 2 : 8 4 0 S*% P« iJ' / —/V^^-C St> 

(3 : 7) T'3~5(Him5??5fe^-^ag*j^t)]lgbT*^^j!^mx 
■e:*LEi^ 6 ^KDJia^trSEM (BiE^ S-2 15 0) iilT^f^^bt 



wo 2004/014988 ^PCT/JP2003/010061 

56 

^^^^ 6 1. 9g|5 

p« y 6 . 9 §p 

P< iJ^y-Zl- 9 0. 3n 

Ty^\f:^^ y^^u^h V /i- (Ai BN) i. 6^ 

^^'^i^z^-^^i^^ V ^i-m^m^mmmm 90. 7^ 

y /^^2 - t Kn=3ri^3^^/^= 2 : 8 4 0 m&% ?i ^ y - /U^mx ^ 

5mmmm^-^m^my)M\^xM^n.m^^. w^^j^mc. 
^trs EM (B^j^ s - 2 1 5 0) i^xmv^^mm "m^mi^mm: 

^m^l.fct:L:5^ 1. o 3Xh^^^(D^^mxhofc„ ^fc. m:"^ 



wo 2004/014988 



57 



PCT/JP2003/010061 

1/ 



1 0 0 Om 1 7 7;^=«le:Tiaj3l:T^bfcfiJ'a'Om'a-ifeSr— MUTttii^x 



13 3. 4§p 

^ ^ >^ i; 4 _ 2 IH5 

^ ^ / —/V 18 0. 6 

ry'if y:/^^::^ h y yv- (A I BN) 4. ogp 

y/^m^s-a-^tJii^^ 18 1. 4^H5 

y/^®?2-t Ka:3^v'cc^/U= 2 : 8 4 0 iJ' 7 -/l^^^^-C 

^^S EM (BiC^ S - 2 1 5 0) \CXl^^^m.^\^. ^5f^3K^^*itfc 
^S'J^Lfci: 1. O 2 T'fe t) ^t^<Z)t£^l¥T*feofCo ^fc. 5^-1^ 

^^aU^bfc i: ^1^. 4 . 4 3 /i m-efeo;^„ jlSi, :L<om 
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m 2 















ZIS/COOH 








1 44/COOH 






7mm 


56/OH 


PVA 






287/COOH 








287/COOH 








240/COOH 








860/COOH 








2867/COOH 





C^ife^?-il 1 ] 

3 0 0ml y9:^^i^-rm\^^\^fcW]^<Dm^^^ — ^l.Xj±72,^. 
■©^^^1 8. Og|S 

^^mi(D:ju/u:^i;^4 ^ vmmmm eo. o$p 

f /kjc :x 9 0.0^ 

^^ma^^^^fe^fe^ti- i^mm FT-IR8200PC) xm^i^ft 

t:ia. 15 0 (1/cm) BU^-tr;^7/^J}^^v^-f 5: KSt^J:'5®iR 



wo 2004/014988 PCT/JP2003/0 10061 

• # 

59 ^ 

3 0 0ml 9 ^=^i^Tmi^7^\^tc^^<DU^m^~1^\^XjtTZ,^. 

mm^i 8. ou 

^^m2(D^/u:^i;^y( ^ ]?mmmm 78. om 

^ /]^:x. :y 5 2 . 0 g|5 

^^m3^^5)-5fe3teSti- (fil^*^ FT-IR8200PC) XWi'&X^fz. 
^ r 6> i&fi 2150 (1/cm) W^Xti Ji^i^-J-i % KS^z: J: S^ilK 

CUMM 3 3 

3 0 0ml :7^^ ^tJlTIBi-^UfcfiJ-a-O^-a^i^^ — fi^LTtt^A^. 

Jti^mT'^^^gST;e-'f 5 oX>xm \ 5 NF^1;!3Pfi%fTV^;«7/u 

W&.=^\ 5. 0$P 

-a-^^O 5 (D:^7/u4^^>:^^ 5: K^JJg^^^ 4 8. o Ifp 

tK 3 9 . 0$|5 

p« ^ y — 5 8. 0 ^ 

t^\^<k^<Dm'^\^'^wtm-^m.-^x^ tk-^ ^ y^/^m-^^^ (3 : 

7) T'3~5!Him^?5fe#-6i^^ilfet)5SbT. ^^J^^Sr 

#fco i^. t.<n>m.^^-y—))zc^'i^^^^:^%%m.W^ FT- I 



wo 2004/014988 ij^ _ PCT/JP2003/010061 



60 

R8 2 O 0 PC) T*aa^Lfci: 2 15 0 ( 1 / c m) SffmT* 



immwi] 4 ] 

mw:^ 2 8 . 0 g|S 

-a-^^^ijiojiz/p^i;?^ 5 mjjg^?^ 4 6. 0§|J 

h/W^^' 6 9. OgP 

=^^m^^^ti6tftm^ i&mm ft-ir82oopc) -cM^ufc 

^ ^■&2 15 0 (l/cm) Btf^-T?;^7/k7)^'i^-r 5 K £ t^l J; S ®^ i|K 



[HiS^J 5 ] 

3 0 O m 1 :7 3 iZlTiaiC:^ bfcftJ-a-OM-a-J^ ^ — LTttTi^^ 
■e5^^=-2 5. 0IH5 

^^m2(D^/u:^i>y( % y^mmmm 72. oias 

h /Uzr. 1/ 4 8.01^ 



wo 2004/014988 
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m^^^^^m^ (mmm ft-ir82oopc) x-m^i^tit ^ 
immm e ] 

mwmxmmnmT:^^ /i^y<:!<m.m4 5'cxmi sf^mijumi^ny^^. ^ 
mmi=-2 5. o$p 

^0.m7 (D:tJjU:^i;^^ 5 K^tJlM^?^ 6 2. ogp 
* 6 1 . OlfP 

^ytytm^ ft-irs 2oopc) -raii^bfci: ^a. m 

:S2 150 (1/cm) H« ^ "T? 7|? ^ K S i -5 llR ^ t" — ^ 

immm ? ] 

mwmx'm.mn.mT:i-^ /i^^<^m.m9 o^cx-^i smmmm^n^^^^/u 
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mm:^ 3 



2. OgP 



5 2. 2^ 



7 8. 3 gJ5 



^^^^^^mwY (^mU FT-IR8200PC) xm^i^fz. t :i 
iSft2 15 0 (l/cm) Hiff^-e;i;/U7j<i?^ ^ K^t- J: § ®^J|X=S 

^^m2(D:^/u:^i;^^ ^ h^mmmm 112. on 
b 7 5 . O §p 

^mm^^^^m^ immm ft-ir82oopc) xmmvtzt 

?Sft2 15 0 ( l/cm) HU^"e;;&/i-/|^i;^-r 5: KSJc: J: SS^ilz^ 



CHife^^ii 9 ] 



VfO 2004/014988 




PCT/JP2003/010061 



3 0 0ml •:7v:^^li^Tm{cmVtcm^(Dm^m^—1^VXj±72<3^. 

«^^4 6. 0^ 

^^m^(n>-^?V^^^^ %Y^mmWL 5 4. 

tK 4 3 . 7 

^ > y —JV 5 6. 6 §15 

#fco i<D3^^^^:7«-y a:^^5^i?1.^^3fcStf- ft-i 

R8 2 O O PC) T'M^U^i: i^Ss 2 15 0 ( 1 / c m) 



[Hife^il 1 0 ] 

3 0 0ml :77:^ = tcTiaJc:^bfcfiJ'^<DM'a'i^^— 4gbTttil2s^, 

■S:*fe-?4 8. OgP 

-a-^ffii 6 (oij}Vf^v^y( % YmmmwL 5 e . 9 $i5 

4 5 . 6§|5 

y ^ y — /l^ 6 8. 3 §p 

^■lk\^<k^(0%,^\^T^Wtm^m.-^-x:iS^- :^ ^ / —jvmi^mWL (3:7) 
T*3~ 5|H]mS?^?^-6il<^^!? 3gbTK^^^m. 



wo 2004/014988 




PCT/JP2003/010061 



^(o^^'7'^-:7^v ^m^m^^^^m^ immm ft-ir8 2 

0 0 P C) X-m^l^fct 15 0 ( l/cm) m^X-:ti/U:^ 



mmm i i ] 

3 0 0ml 177;^ 3(^1 TIB td:^ LfcfiJ-^tD^-a-^^ — ig UTtbiZ.^. 
#3&^4 6. ogp 

^mmr (D:ii/u:^i:^^ ^ y^mmmm 6 9. sgp 

tK 5 5 . 3|f|5 

P« iJ' y — /l^ 8 3. ogp 

?S^tJ:4^^<^@^§|;?,ig^liSr^oT7K-7« iJ' y — /l^^-a-^?^ (3:7) 

HSU. ^(om^^-^-v :^mm^^^^^^mm- immm ft-ir82 

0 0 P C) Xm^L^tct ^feft 2150 (l/cm) ttfm-e;& /UtJ? 



[^ife^J 1 2 ] 

3 0 0ml y 7 :^=^KTm^m\^t:im^<Dmi^!^^ — 1^\^Xit7^^. 

mwmxmmn.mT:t^ /i-^'^:^m.m4: 5X^xmi d^mMm^n^^. 

WML=f-^ 6. OgP 
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4 3. SifP 



3 5. OgP 



5 2. 6$P 



^lC<J^^(^^5l5iSi^#^^oT7K-P« iJ' y -/l^m-a^^^ (3 : 7) 

i^s -<^^^^^7-y ^^m3!R^^3t5fe^ff FT- IRS 2 

0 0 PC) t?iiJ^Lyhi: r -5. lgt*2 15 0 (1/cm) M^-e;&/U7i? 

13] 

3 0 0ml :77;^='(cTIBtJ::^b/cifiJ-a'<^?l#i^>lr — MLTftiZ.;^^. 

5 6 . O $15 

-a-^M 6 (D;«7/Wxl?i?xi' ^ K<ffJ3g^?0e 4 6. 8 $P 

* 3 7 . 5$|5 

^^'l' 5 6. 2 las 

^d^\c<k^(OWi.^\:^T^WLf^^m.<^Xi^- :^ ^ J -jX'm^^mm. (3 : 7) 

ifti. ::(^3^^^^:7-y ^^^g!5^>5^3fe^^tj- (if#M FT-IR8 2 
0 0 PC) -^W^X^f^h^^, 15 0 (1/cm) t(r^-e;i7yk7j^^ 



wo 2004/014988 Jflk ^PCT/JP2003/010061 
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66 

immm i 4 ] 

3 0 0ml :7^^=it-TIBt^:^LfcSiJ'a^C)^ii'^ffe^— iSU-rtfci^i^s 

•ajgjt^ 5 7 . 0 ifp 

^^MT (D:fy/u:^i^'^ ^ ]^^mm^m 32. 3ifp ■ 

tK 2 5 . 9iaj 

^ y — v'l^ 3 8 . 8 

^i;i<22j^©@^§I^igig#%^oT7K-^ iS^y-zU-}!!-^^^ (3 : 7) 

i^. :L(D^^i^^y-v ^mm^^^yt%mf\- immm ft-ir8 2 

0 0 P C) -ePJ^bfc i: r 5> i^-M: 2150 (1/cm) fttr^T-J^z/V-Tj^ 



[HlfeMi 5] 

■S:3^^6 7. OgP 

5 (D^/U:^l>^ 5 Kltm^;^ 4 5. 8 $P 

tK 3 6 . 7 §15 

;^ ^ y —/I- 5 5. 0 gp 



wo 2004/014988 
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i^. ^(omi'T-^y-v ^mmm^^yt^m^i immm ft-ir82 

0 0 PC) X-m^\^itt ^-^2 15 0 (l/cm) HU^T?;577V3iK 

LMMm 1 6 ] 

^^me(D:ij/u-^%;^^ ^ h^mmmm 49. ogp 

tK a 9 . 2gp 

^ iJ'y — /V 5 8. sifp 

F^e. :L(Dm'f'^y-v ^^.m^^^^^mn immm ft- i rs 2 

0 0 PC) Xm^i^ftt ^-^2 15 0 (l/cm) HUf^l?;«7/U7j? 

Lmmm 1 7 ] 

3 0 0ml y y ^='KTmi^7jkL.fcm'^(Dm^m^ — 1^\^Xtt72,^^ 
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6 . 



3 3 . 2U 



2 6. 5U 



3 9. 8 gp 



iisi. r<D3^^^;^:7-y :3i^l^5^jj1.^^3t^tt- (^^^ ft-ir82 

0 0 P C) -eSiJ^bfcb ^1^. i^ft 2 15 0 (1/cm) HUf^X':«7/^^' 

C^iiM 1 8 ] 

^mm3<D:fy/i^:^i;^4 ^ ]''mmmm 41. oifp 

b /l^^ 6 1 . 5 gp 
m5^^5^3te^&tf (.^^M FT-IR8200PC) Ufc ^1 

?S«2 15 0 ( 1 / c m) B&^-e;^//^^!?^;?^ 5 h'm\c^^^t\z^}i' 



wo 2004/014988 PCT/JP2003/0 10061 

69 



immm i 9 ] 

•9:5^^^^ 2 8. 0$P 

^i^mA<n>tifVi!rsv^ %YmmmwL 4 8. osc 

h fV:x. 7 2 . O 

^\^<k^(Om.^\^'^Wm-^m.^X 3 ~ 5 Iaim^^5feT^-^ii 

^5!^i51-^5t^-Stf- FT-IR8200PC) T' M ^ L i: ;i 

ifeS2 15 0 ( 1 /c m) MmT?;?;/i-7j?v?-r 5 



[HiS^i 2 0 ] 

3 0 0ml y 7 :^^\-C-f'^\C7f^\^fz.m^(Om,^^Q^~m\^X'^'iL^^ 

m.r^mxm.mn.mT:^^ f^^^:^m.m.^ ox,xm\ ^ 

^Ml^ 4 1 5 . 0 gp 

^^ms<o^;v^i;!>>( %}^mmmw. 6 8. esp 

tk 1 0 2 . 9$P 

(a^^^ FT-IR8 200PC) T?iiJ^Lfc<b 
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S2150 iiycm) t5^T;«;/U/i?v^^ ^ K^tc: i-S^iR^tf— ^ 



immm 2 1 ] 

3 0 0ml :^=i\z:TUK^\^f:im^<DU^(l^^--mvxit7^^. 

m^i^ 5 1 2 . o §p 

^m.m8(D:fyju:^i:^^ ^ h^mmmm 54. sgp 

tK 1 0 9 . 6 gl5 

^^-^t^fc^ti- (Bimm FT-IR8200PC) xm^\^tct 

;ft2l50 (i/cm) tu^-C;?/ Z^^' v^-l' 5 K£t:i ct ^ t° — ^ 



C^i£^j2 2] 

3 0 0ml y 9 :^=^\^Tmi^7r:\^fcWl^(Dm^m^ — ^VX^7^^. 

mwmxm.mnmr:i--( ^i^y^:^m.m4 5x:xm 1 5mmMm^n\f^. ^ 
m^n^e 12. o§p 

-a-^^J 8(D:b JU:^ v?^ ^ K#)3g^^K 5 4. 7 |fP 

tK 1 0 9 . sias 



wo 2004/014988 
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:5>3fe3fe^fi- FT-IR8 200PC) bfc i: ^ 6 ^ 

:S:2150 (iXcm) Hu ^ /I- t}^^ 5; K £ (31 J; § HZ ^ t° - iJ' 

[^iSM 2 3] 

3 0 Om 1 7^;^ 3 i-Ttat^l:^ bfcSiJ-a^O^l-a-^itr — fi^bTttii^. 
7 1 2 . 0 $P 

-a^^M 5 (D^7u:^i;^4 K ]^^mmmm 29. 3^ 

tK 3 8 . 2|fP 

^ y — /l' 4 9. 9^ 

ikK^A^<Dm^\^m^m^^^x:^-?i ^ y —/um-^mm (3 : 7) 

ifti. i<^^^^^:7-y ^^m#^i5>3te3felgf|- FT-IR8 2 

o 0 p c) T'SiJ^bfc r. j^ft 2150 (1/cm) mf^T';*; /W/J^ 



C^mM 2 4 ] 
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14. 0 



2 7. 4gI5 



3 5. 5 $15 



4 6. 5$P 



[Si. :i<^^^«::7-]j oiis^g^^^^^^^ti- (^^]^ FT-IR8 2 

0 0 P C) -TfaiJ^bfci: r 5^ 2150 (l/cm) W4k-^tnVi^ 

IMMM 2 5] 

3 0 0ml ^ 7 :^ =^\C-fU\^7f:Vitm^<Dm'B-m^ — m\^XitiZ,3^. 
«5KE^^ 7 1 6 . 0 IHS 

^^m7 (0:^/}^:^%:^^ % vrnmrnm 32. ggp 

tK . 4 2 . 6 gp 

^ iJ' y —/I' 5 5. 8 §15 

^tJ:4^^(Dg^5|:5ii^^i^^oT7K-7« iS^y-zum^^^^K (3:7) 

T' 3 ~ 5 mumm^~ :bm^my)m lt*^^^^. m-a-m^^^fc^ 
^(om:^^-7'-v (^mm ft-ir8 2 

0 0 P C) T-M^bfc i: ^ 5. )^:R: 2150 (l/'cm) t& ^ "t? /U 
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immm 2 e ] 

•©3^^ 7 1 6 . 0 gp 

8 (D:^/U:^i>^ $ K#J3g^?g 2 0. 3 ^ 
tK 1 0 1 . 7§P 

^yt^m^Y (&mm ft-ir82oopc) xm^i^t^t^^, m. 

:S2150 (1/cm) lr=^"e;57/^;i?i;^-r ^ KlSt^l J: 5 If — ^ >5S 

[lti^«?-!l9] 

3 0 0ml 7^;^3tcTfBtC;^UfctiJ'a'<^?S'a'«^^ — ^SbTttiZ.^. 

mwmx^mm.mT:^-( /^y^:^um4. 5x:xmi 5f^mMm^n^^^. 

8 1 2 . 0 gp 

5 (^);^7/V7j? v^-f ^ K#Jli^?^ 9 . 2 gp 
tK 4 8 . 5gp 
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7« y 



5 2. 2 $P 



m^<k^(D^R^WT^^m^'^r>X-M- :^ ^ J —;VU^mW, (3:7) 

fSi. ^<^m^^:7-yai^i^55?^^3fe3felgti- (^^^ FT-IR8 2 
0 0 P C) -eaij^bfci: jS* 2150 (l/^cm) Htr#-^^*<7) 

[it^M 1 0 ] 

3 0 0ml =it3lTIBj31* bfeSiJ-a^cDM-a-ifeJ^ — iSUT'ttii^^^. 

MW^a-e^mM?JST:^-r/^^-^>^MS 5 Ot:-e|^ 1 5 B^PB1;!JPfi^^TV^, 

■»^-^8 12. OgP 

'^^«?ij6©:^7/V7i?v?-r 5 K«^J3g^^ 7. Ogp 

:^ 3 7 . 1 §p 

;^ y — 3 9 . 9 IFP 
^iC<^^©®^§l^ii^{iSr'SoT7K-p< iJ^y — /Uil-a^^^ (3 : 7) 

i^. ^<^^-^^>'-y ^^^5^i51^5^^^^tf FT- IRS 2 

0 0 PC) -^M^Ufci: lfe«2150 (1/cm) Hirf^-T?^»<5D 



[Jt^M 1 1 ] 
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nm.^^ 15. o$p 

-a^^M 7 (Dj^/l-^^J^v^'l' ^ K^t^i^?^ 6 . 9 ^ 

tK 3 6 . 6§P 

P« ^ y — /l^ 3 9. 4|H5 

^Jc<2f^<D®§|:5ii^#^^oT7K-7« ^^^y -/Utl'^:^^ (3:7) 

f*i. r03|a^^^:7-y aii^ife5^^^3fc5fc^tf- (^^a^ FT-IR8 2 
0 0 P C) T^S'J^Ufc i: w^. l&ft 2150 (1/cm) BU^-emft<^ 

CitlfeM 1 2 ] 

•»^^8 15. OgP 

6 2 . 9$P 

i>3fe3feSf|- (^S:^ FT-IR8 200PC) T'SllJ^ bfc i: ^ 
;S2150 (l/cm) Sym-C#*(D:^yU:j?i;?-r ^ KSiC <fc i^KX^ f 
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litmm 1 3 ] 

#3^-^ 8 10. OlflS 

7k 8 3 . 8$P 

immm ft-ir82oopc) -es'j^Lfc<b m 

:ft2l50 (l/cm) w\^4kX^A<D:^ /U'^V' ^ ^ KSle: J: S ©flxm 



3 0 0ml :^^\z.T'^\^7ri\^fz.m^<Dm^m^-'^\^X^T2^^. 

•S:^^ 8 1 0 . 0 gP 

tK 4 9 . OgP 

;^ ^ y 5 2. 6 IHS 
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T 3 ~ 5 mmmm^- ^m^m^i& i^xm^^mm. m^m.i^^nf^o 
^<om^^':7-v ^^mm^^ytytmm- immm ft-ir82 

0 0 PC) TS!l^Lfc^^5s ^SS2 15 0 (1/cm) m^XUM(D 



[ifctSM 1 5 ] 

8 0 0ml :7^;5!.=iJ^Tia(C^Lfc#J'a-(DM'a'%^ — iSUTtt)Zi^. 
■»JS1[^8 10. OgP 

-a^^^j 6 ;vi^ ^ Y^^mmmm 9 . s 

tK 5 1 . 7gP 

P< iJ' y —/V 5 5. 7^ 

^\Z.^J:j^(Dm.^]^M^m^m^X:^-^ y —/um-B-^m (3:7) 

3 ~ 5 mumm^- ^m^my)i& ltk^^^^. 
I*}. ^(Dm^^-:^-]) ^mm^^^^ytm^ (mmm ft-ir8 2 

0 0 p c) xm^i^fzLt r 2150 (i/cm) mim-e^^»(^ 

^iiMi~2 6 ^tt:g!^!ll~l 5<^*i:fe^«3. 4tJ:^-t-o 
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